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Abstract
Background: The prevalence of depression in patients with acute coronary syndrome, i.e.
myocardial infarction and unstable angina, is higher than in the general population. The prevalence
of anxiety is higher as well. Both depression and anxiety are associated with poor cardiac outcomes
and higher mortality. Comorbid depression in patients with acute coronary syndrome often goes
undiagnosed, and it is therefore a challenging task to prevent this risk factor. The study of
DEpression in Coronary ARtery Disease (DECARD) is designed to examine if it is possible to
prevent depression in patients with acute coronary syndrome.
Methods: Two hundred forty non-depressed patients with acute coronary syndrome are
randomized to treatment with either escitalopram or placebo for 1 year. Psychiatric and cardiac
assessment of patients is performed to evaluate the possibility of preventing depression. Diagnosis
of depression and Hamilton Depression Scale are the primary outcome measures.
Discussion: This is the first study of prevention of depression in patients after acute coronary
syndrome with a selective serotonin reuptake inhibitor.
Trial Registration: http://www.ClinicalTrials.gov. Identifier: NCT00140257

Background
The prevalence of depression in patients recovering from
acute coronary syndrome (ACS) defined as acute myocardial infarction (AMI) and unstable angina pectoris (UAP)
has been reported to be 10–40% [1-5]. Depression after
ACS is associated with increased mortality and morbidity
[6]. Furthermore, cardiac patients with depression have an
increased number of visits to general practitioners and are

less likely to return to work [5]. Among patients who survive the first post-AMI year, depression is also associated
with increased health care costs linked to both hospital
readmissions and out-patient contacts [7]. The negative
impact of depression has been observed not only in
patients with an established diagnosis of depression, but
also in patients who reported symptoms of depression
during hospitalization [8].
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Anxiety often occurs simultaneously with depression, and
mixed anxiety-depression is found to be present in 90% of
depressed patients after AMI [9]. After percutaneous coronary intervention (PCI) patients, who had symptoms of
both anxiety and depression, reported poorer health status compared to patients, who only had anxiety or depression or no symptoms [10]. Furthermore, post-AMI anxiety
is an independent predictor for both cardiac events and
rehospitalizations [11,12]. A history of depression is associated with more frequent angina and poor quality of life
after ACS [13]. Depression is related to severity of cardiac
disease, depressive symptoms are more frequent in
patients with left ventricle dysfunction [14] and have negative influence on the cardiovascular prognosis [6]. Only
few randomized trials examined whether treating depression in cardiac patients could improve prognosis.
ENRICHD (Enhancing Recovery in Coronary Heart Disease) included 2,481 post-AMI patients with major
depression and (or) low social support. The study showed
no effect of cognitive behavioural therapy on cardiac
prognosis [15]. SADHART (Sertraline Antidepressant
Heart Attack Randomized Trial) used the selective serotonin reuptake inhibitor (SSRI) sertraline for treatment of
post-ACS depression. A reduction in depressive symptoms
in patients treated with sertraline was found, but overall
the impact on the score of Hamilton Depression Scale
(HDS) was not significant [16]. In MIND-IT (Myocardial
Infarction and Depression – Intervention Trial) study 331
depressed AMI patients were enrolled in double blind,
placebo-controlled study with mirtazapine. No differences in depression status were found in patients in the
mirtazapine arm of the study and the care-as-usual arm at
18 months post-AMI [17]. In Canada the CREATE (Cardiac Randomized Evaluation of Antidepressant and Psychotherapy Efficacy) study was conducted among 284
outpatients with coronary artery disease (CAD) and
depression. The SSRI citalopram was found to be superior
to placebo in reducing HDS scores, but no benefit of interpersonal psychotherapy was evident [18]. In a recent systematic review Thombs et al [19] identified 6 depression
treatment trials in patients with cardiovascular disease.
The treatment of depression was associated with modest
improvement in depressive symptoms but no improvement in cardiac outcomes.
Several biological links have been proposed to explain the
relationship between cardiac disease and depression.
Heart rate variability (HRV) reflects the sympathetic/parasympathetic balance in the autonomic regulation of the
heart, as well as the capacity of the autonomic nervous
system to vary the intervals between consecutive heartbeats. HRV may be reduced in depressed patients with
CAD [20-24], and it has been proposed, that treating
depression in CAD patients with cognitive behavioural
therapy may increase HRV [22]. Treatment with SSRIs
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appears to normalize low HRV in depressive patients
without any heart disease [25], but it is still unknown
whether it influences mortality.
Platelets play a crucial role in the development of atherosclerosis and ACS, and several studies have shown
increased platelet activity in depressed patients with
ischemic heart disease [26,27]. SSRIs influence platelet
activity by blocking reuptake of serotonin and thereby
reducing the activity of platelets. It has been demonstrated
that SSRIs may even reduce platelet activity in cardiac
patients without depression [28,29].
Vascular endothelial dysfunction also plays an important
role in the relation between depression and heart disease.
Arterial endothelial function measured by flow-mediated
dilation is impaired in patients treated for depression
[30,31] as well as in patients with documented coronary
heart disease and depressive symptoms. Treatment with
antidepressants seems to be associated with improved
flow-mediated dilation [31].
The diagnosis of depression in post-ACS patients presents
several problems in itself. In a significant number of these
patients symptoms of depression are poorly recognized
[32]. On the other hand, cardiac patients may be wrongly
diagnosed as depressed due to diagnostic overlap of
somatic symptoms such as fatigue and insomnia [1]. It is
still unknown whether screening for depression is of benefit in patients with cardiovascular disease [19].
Based on the above mentioned studies we planned to test
the hypothesis if 1-year treatment with a SSRI drug (escitalopram), which has beneficial cardiovascular effects, can
prevent depression in post-ACS patients, and to examine
the influence of the drug in cardiovascular variables
known to be related to cardiovascular prognosis.

Methods
Overview
The DEpression in Coronary ARtery Disease (DECARD)
study is an investigator-initiated and driven study and 240
non-depressed patients with ACS are enrolled. The
patients enter a 1-year treatment, randomly assigned to
either escitalopram or placebo.
Eligibility criteria
Inclusion criteria
1. Admission to the coronary care unit for ACS [33];

2. Randomization within 8 weeks from index hospitalization for ACS;
3. Age > 18 years;
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4. Women below 45 years of age may be enrolled in the
study if they have a negative pregnancy test and use an
effective mean of contraception;
5. Signed informed consent.
Exclusion criteria
1. Current depression based on Schedules for Clinical
Assessment in Neuropsychiatry (SCAN) [34] diagnostic criteria of depression and/or a score of 13 or more
on the 17-item HDS;

2. Use of antidepressants or antipsychotic medication
within 4 weeks preceding enrolment;
3. Previous intolerance to SSRI;
4. Severe, life-threatening medical conditions implying, that the patient cannot participate in the 1-year
study course;
5. Severe congestive heart failure defined as New York
Heart Association (NYHA) functional class IV;
6. Current alcohol or substance abuse;
7. Psychosis or dementia;
8. Current participation in other intervention trials;
9. Pregnancy and lactation;
10. Linguistic difficulties or not mastering Danish.
Recruiting Process
All patients admitted to two departments of cardiology at
Bispebjerg and Amager University Hospitals, Copenhagen
are screened for ACS. The diagnosis of ACS is made by the
doctor in charge at the coronary care units. Patients, who
meet the inclusion criteria and none of the exclusion criteria, are asked to participate in the study by a study doctor or nurse. Patients are recruited during their stay at the
hospital or contacted after discharge within eight weeks
from hospitalization.

In order to compare participants and non-participants,
four questions from the Primary Care Evaluation of Mental Disorders (PRIME-MD) [35] screening questionnaire
concerning mood and anxiety are administrated to all eligible patients. Patients are not in- or excluded on basis of
the PRIME-MD screening.
The potentially eligible patients are examined using SCAN
interview. SCAN interview is applied by one of the three
investigators in the study. (see Figure 1)
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Ethics and informed consent
The study is conducted in accordance with the Helsinki
Declaration and is approved by The Danish National
Committee on Biomedical Research Ethics, Identifier:
(KF) 02-025/03, The Danish Medicines Agency, Identifier:
2612–2274, and The Danish Data Protection Agency,
Identifier: 2004-54-1621.

All eligible patients receive written information and are
simultaneously informed about the study by a study
nurse. Before entering the study patients are informed
about study objectives, study design and potential risks
and benefits by one of the main investigators. Patients are
also informed about their right to withdraw from the
study at any time. Written consent is obtained from each
patient. After informed consent the general practitioners
are informed by mail about the patients entering in the
study.
The DECARD trial is monitored by the Institute of Good
Clinical Practice of University of Copenhagen.
Randomization and blinding
After signing of the informed consent form, baseline data
are collected and patients consecutively randomized to a
double-blind treatment with either escitalopram or placebo. Patients are randomized in centrally prepared randomization blocs. The randomization is done
independently of the researchers. The allocation sequence
is implemented using the consecutive number of the
study medication. Patients undergoing coronary artery
bypass graft (CABG) surgery are stratified to a separate
randomized group due to expected difference in outcome
after major surgery versus PCI or non-invasive treatment.

Investigators, nurses, outcome assessors as well as patients
remain blinded to group assignment during the entire
intervention and data analysis.
Psychiatric assessment
After demographic data collection during the baseline
visit, SCAN is administrated using selected chapters
regarding depression and anxiety (Part I, Chapters 3, 4, 6,
7, 8 and 21). This semi-structured diagnostic interview is
used to exclude depression in patients entering the study.
All investigators have completed the WHO certified training course in SCAN. Information on current and previous
mental illnesses as well as the family history of mental illnesses is also obtained.

During all visits patients are assessed using the 17-items
HDS [36], Hamilton Anxiety Scale (HAS) [37] and Clinical Global Impression (CGI) [38]. Tolerability of study
treatment and possible side effects are registered by using
the UKU Side Effect Rating Scale [39]. Inter-rater reliability is assured by regular HDS and HAS training sessions.
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Furthermore, several self-administrated questionnaires
are used for assessment of psychopathology. Beck Depression Inventory (BDI) [40] is administrated following the
interview at every visit. At baseline and during fifth and
ninth visit (i.e. weeks 0, 26 and 52) general psychopathology is assessed with the Symptom Checklist (SCL-92)
[41], while function and social support is evaluated with
the SF-36 Health Survey (SF-36) [42] and ENRICHD
Social Support Instrument (ESSI) [43].
Cardiac assessment
Cardiac evaluation is performed at baseline, weeks 26 and
52 at the end of treatment and includes information of
risk factors for cardiovascular disease (smoking, diabetes,
history of arterial hypertension, family history of CAD,
physical activity), alcohol consumption, and current medications.

Canadian Cardiovascular Society (CCS) Classification for
angina and NYHA functional class are estimated and arterial blood pressure measured.
A 24-hour Holter ECG monitoring is done at baseline and
at weeks 26 and 52. All recordings are analysed at the ECG
core laboratory at Hvidovre University Hospital to measure HRV and detect possible arrhythmias and silent myocardial ischemia.
A standard echocardiographic examination assessing left
ventricular function is carried out at baseline and at weeks
26 and 52.
A 12-lead ECG is obtained to be analysed for atrioventricular and intraventricular conduction as well as QTc
interval as cardiac safety measure.
Biochemical analysis includes full blood cell count, complete blood chemistry, fasting lipid profile, brain natriuretic peptide (pro-BNP), and High sensitivity-C-reactive
protein (HS-CRP).
Patients, who due to depression or any other reason terminate before 52 weeks, are asked to complete final
assessment equal to last visit in the study.
Study medication
Study medication escitalopram (Cipralex) is provided by
H. Lundbeck A/S, Denmark. Escitalopram is a highly
selective SSRI with a fairly rapid onset of antidepressant
activity. Escitalopram was chosen because its favourable
side-effect profile and being a weak inhibitor of CYP2D6
it has a very low potential for drug-drug interactions [44].

The medication is packed by Pharmacy "Region Hovedstadens Apotek" and is delivered in identical blister packs
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for placebo and escitalopram. Medication is administered
once daily. Code-break cards are stored in the Trial Master
File in case the randomization code of the medication has
to be broken before the end of the trial.
Patients receive an initial dose of 5 mg escitalopram or
matching placebo (week 1) with dose increase to 10 mg
(week 2). Although the dose of escitalopram used for
treatment of depression is 20 mg we decided to use 10 mg
as it is the recommended dose for people older than 65
years and a substantial part of study participants are older
than 65 years. Pill count is performed at each visit.
Compliance is defined as taking at least 75% of study
medication. In order to avoid disruption syndrome
patients receive half dosage (5 mg escitalopram or placebo) for 14 days before the study medication is withdrawn.
Intervention
Patients are seen at 9 visits during the year of study participation. Visits are spaced with two weeks between the first
and second visit, 6 weeks between the second and the
third visit and approximately 7 weeks between visits during the remaining study period. It is rendered important
to see patients two weeks after initiation of treatment, in
order to handle possible side effects of the study medication, insure compliance, and answer possible questions.

If patients during the study period develop HDS score 13
or more [45], the investigator increases the dose of escitalopram/placebo to 20 mg and patients are seen at an
extraordinary visit approximately 14 days later, where the
ICD-10 criteria for depressive episode are applied by a
psychiatrist. Patients diagnosed as having a moderate or
severe depressive episode, terminate the study medication
and are offered an open treatment for depression.
Symptoms of anxiety are assessed at each visit using HAS,
but the intervention is not changed or terminated in case
of worsened symptoms of anxiety.
Measurements of serotonin level in a subpopulation
In order to investigate the influence of long-term treatment with SSRI on serotonin level, a substudy is performed on 60 patients measuring the level of serotonin in
platelets. A blood sample is drawn at baseline, after 26
weeks, 52 weeks as well as 4 weeks after discontinuation
of study medication. This substudy is done in cooperation
with Department of Clinical Biochemistry at Frederiksberg University Hospital.
Endpoints
Primary endpoint
ICD-10 depressive episode (moderate, severe);
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Hamilton Depression Scale score of 13 or more.
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5. changes in anxiety level measured by HAS and SCL-92
anxiety scale;

social class, physical activity, psychiatric comorbidity and
cardiac risk factors at baseline. A forward selection and a
backward selection are conducted, excluding the non-significant variables for each model. Continuous variables
are tested for linearity and if linearity is not present, the
variables will be included as discrete variables in the models. The two treatment groups at baseline are compared
using 2-way ANOVA for continuous measures and Chisquare tests for nominal data. Further analyses are twofactor mixed design, repeated measure with outcome variables after treatment as dependent variables and outcome
variables before treatment as covariates. Missing data are
imputed as last observation carried forward. The two treatment groups are between-subject factors and time 0, 6 and
12 months after treatment are within-subject factors. For
each analysis a 95% confidence interval is derived. All
tests of statistical significance are interpreted with a criterion of p < 0.05.

6. utilization of health services during the study period;

Discussion

Sample size, data analysis and statistical methods
Sample size is calculated on the basis of the assumption,
that 30% of patients the first year after ACS will develop a
moderate or severe depressive episode [46] which can be
reduced to 15% by SSRI treatment. Power calculation is
based on a two-sided test, and with a power of 0.80 and
the significance level α = 0.05, the required sample size in
each group is 117. There are no interim efficacy analyses
planned.

This paper reports the protocol of the first study recruiting
non-depressed post-ACS patients for preventive treatment
of depression with escitalopram or placebo. A negative
impact of depression and anxiety on outcome of ACS is
well-established, but depression and anxiety in ACS
patients often remain unrecognized and untreated [2,9].
Most clinical trials concerning mental disorders in ACS
have targeted the treatment of an already established
depressive state. In contrast, we have designed a study of
prevention in ACS patients definitely not having depression at baseline.

Secondary (safety) endpoints
1. changes in 24-hour and 15-minute day and night HRV
(time- and frequency domains) over time and episodes
ventricular arrhythmias registered by 24-hour ambulatory
ECG;

2. changes in pro-BNP and HS-CRP over time;
3. incidence of cardiovascular events defined as recurrent
ACS and unplanned revascularisation;
4. changes in self-rated physical health and quality of life
(SF-36);

Data are entered in excel and then in SPSS. Data quality is
assured by double-entering of 10% of all data. Data are
analysed according to both intention-to-treat and per-protocol (efficacy population) principle using SPSS version
15 (SPSS Inc., Chicago, IL). Intention-to-treat population
is defined as all randomized patients. Per-protocol analyses include patients taking study medication for more
than 14 days and having no violation of eligibility criteria.
The statistical analyses are performed blinded, i.e. analysed without breaking the code, and with the patients
belonging to either group A or B.
The null hypothesis is that no difference will be demonstrated in the number of patients developing a moderate
or severe depressive episode during the study period
between the escitalopram and placebo groups. The cumulative incidences of outcomes (depressive episodes) as
well as secondary outcomes (incidence of arrhythmias
and cardiovascular events) by treatment group are examined by Kaplan-Meier plots. Subsequently, the relationship between the two treatments and depressive episodes
is examined using the Cox proportional-hazards model
with the study period as the underlying time. In subsequent models the relationship is adjusted for age, gender,

As depression worsen the prognosis of cardiac patients it
might be possible to improve prognosis by prevention of
depression using antidepressive medication. SSRIs can
prevent recurrent depression [47] and depressive episodes
in patients with diabetes [48].
Tricyclic antidepressants (TCAs) have been used with caution in ACS patients due to risk of serious adverse cardiac
events. In contrast, SSRIs are a safe and effective medication in the cardiac population [16,49]. In a randomized
study of the prevention of depression in stroke patients
SSRI (sertraline) was safe and compared to placebo demonstrated a reduction in cardiovascular events [50].
Escitalopram is a SSRI developed to the treatment of
patients with depression [44]. No long-term treatment
studies with escitalopram in cardiac patients have yet
been published, but a study with escitalopram assessing
safety and tolerability of the drug in long-term treatment,
i.e. 12 months in depressed patients, demonstrated that
escitalopram is well-tolerated. The overall withdrawal rate
was 26% and the withdrawal rate due to adverse events
was 9%, which is lower than seen with most other antide-
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pressants. Thus, escitalopram has a favourable adverse
event profile [51].
The selection of SSRI in this trial is based on previous
studies supporting their safety in patients with cardiovascular disease without any association with cardiovascular
adverse events [52]. SSRIs block the reuptake of serotonin
including in platelets, which contain but do not synthesize serotonin. Treatment with SSRIs leads to depletion of
serotonin in platelets [53,54], this in turn results in lower
activity of platelets [55] and reduced aggregation [56].
This supports the hypothesis that SSRIs may reduce the
risk of myocardial infarction [57-59] as lower platelet
serotonin content may lead to less serotonin release during platelet activation at an intra-coronary stenosis [60].
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in accordance with recent guidelines [68]. All patients
with UAP and with post AMI signs of myocardial ischemia
are referred for coronary angiography, and if indicated
PCI or CABG. Post PCI patients with stent implantation
are treated with clopidogrel for 12 months. Standard secondary prevention with beta-blockers, calcium channel
antagonists, statins, ACE/angiotensin-II antagonists, and
aspirin are used in accordance with the guidelines. All
medication during the study period is monitored. The
inclusion of patients was estimated to take 18 months but
due to slower-than-expected enrolment was extended
until the end of 2007. During the study period no significant changes in the guidelines for treatment of patients
with ACS took place.

Competing interests
Bleeding might be a side effect of SSRI treatment, but studies have shown conflicting results.

The authors declare that they have no competing interests.

Authors' contributions
Though several studies have suggested that SSRIs may
increase the risk of bleeding [59,61-63], especially in
patients also taking non-steroidal anti-inflammatory
drugs (NSAIDs) [64], one study did not find an increased
bleeding risk when NSAIDs and SSRIs were prescribed
together, compared to taking the each drug separately
[65]. Furthermore, treating depressed CAD patients with
citalopram reduced HDS scores and showed no differences between citalopram and placebo in bleeding tendencies [18].
The cardioprotective properties of the SSRI's may also be
explained by the SSRI's effect on heart rhythm. The SSRI
sertraline in post AMI depressed patients facilitated the
recovery of HRV, which is an expression of cardiac autonomic function [66].
Changes in cardiovascular risk factors may influence the
long-term prognosis in post-ACS patients. By repeated
registration of risk factors, HRV, and biochemical markers, i.e. serum lipids, CRP and pro-BNP, it is possible to
describe differences and changes over time in cardiovascular risk in the two treatment groups and to evaluate interaction between risk factors and trial medication.
Several studies have examined other psychosocial risk factors than depression and several of these factors are
included in the present study. Anxiety has been shown to
be a cardiac risk factor [11], and is measured by a well
known interview based instrument (HAS), as well as by
self-rating (SCL-92). Social support and quality of life are
measured with ESSI and SF-36, both instruments previously performing satisfactorily in studies on cardiac risk
factors [43,67].
The clinical study was initiated at the end of 2004.
Patients in this study are treated in two coronary care units

All authors read and approved the final manuscript. BHA
as an investigator in the study drafted the manuscript and
has made a substantial contribution to acquisition of
data. JH is responsible for the acquisition of cardiac data
and he has revised manuscript critically. AR has designed
the study and revised the manuscript. JFH has contributed
to revising of manuscript for important intellectual content and he is a supervisor of the cardiologic part of the
research project. MBS has designed the study, is supervisor
of the research project and he has helped with revision of
manuscript.

Acknowledgements
Kristin Jacoby Buhl, MD, Anders Frøkjær Thomsen, PhD, MD and Nadia
Lyhne Trærup Andersen, MD are acknowledged for their contribution in
patients' follow-up. Study nurses Camilla Böhne, Flemming Bjerre, Pia Lindberg Hadsund and Helle Hempel are acknowledged for their contribution
in the recruitment of study participants. Marianne Jyll Sørensen, Pia Susanne
Nielsen and Gitte Andersen are acknowledged for secretarial assistance.
The DECARD study benefited from the support of The Danish Hearts
Foundation (01-1-9-F13-22884), Danish Medical Research Council (22-020221) and H. Lundbeck Ltd. The sponsors of the study had no role in study
design, manuscript draft or decision to submit the manuscript.

References
1.

2.
3.

4.

Sorensen C, Brandes A, Hendricks O, Thrane J, Friis-Hasche E, Haghfelt T, Bech P: Psychosocial predictors of depression in
patients with acute coronary syndrome. Acta Psychiatr Scand
2005, 111:116-124.
Ellis JJ, Eagle KA, Kline-Rogers EM, Erickson SR: Depressive symptoms and treatment after acute coronary syndrome. Int J Cardiol 2005, 99:443-447.
Spijkerman T, de Jonge P, Brink RH van den, Jansen JH, May JF, Crijns
HJ, Ormel J: Depression following myocardial infarction: firstever versus ongoing and recurrent episodes. Gen Hosp Psychiatry 2005, 27:411-417.
Mallik S, Spertus JA, Reid KJ, Krumholz HM, Rumsfeld JS, Weintraub
WS, Agarwal P, Santra M, Bidyasar S, Lichtman JH, Wenger NK, Vaccarino V, PREMIER Registry Investigators: Depressive symptoms
after acute myocardial infarction: evidence for highest rates
in younger women. Arch Intern Med 2006, 166:876-883.

Page 7 of 9
(page number not for citation purposes)

Trials 2009, 10:20

5.

6.
7.

8.
9.

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.
21.

McGee HM, Doyle F, Conroy RM, De La HD, Shelley E: Impact of
briefly-assessed depression on secondary prevention outcomes after acute coronary syndrome: a one-year longitudinal survey. BMC Health Serv Res 2006, 6:9.
Frasure-Smith N, Lesperance F, Talajic M: Depression and 18month prognosis after myocardial infarction. Circulation 1995,
91:999-1005.
Frasure-Smith N, Lesperance F, Gravel G, Masson A, Juneau M, Talajic
M, Bourassa MG: Depression and health-care costs during the
first year following myocardial infarction. J Psychosom Res 2000,
48:471-478.
Grace SL, Abbey SE, Kapral MK, Fang J, Nolan RP, Stewart DE: Effect
of depression on five-year mortality after an acute coronary
syndrome. Am J Cardiol 2005, 96:1179-1185.
Denollet J, Strik JJ, Lousberg R, Honig A: Recognizing increased
risk of depressive comorbidity after myocardial infarction:
looking for 4 symptoms of anxiety-depression. Psychother Psychosom 2006, 75:346-352.
Pedersen SS, Denollet J, Spindler H, Ong AT, Serruys PW, Erdman
RA, van Domburg RT: Anxiety enhances the detrimental effect
of depressive symptoms on health status following percutaneous coronary intervention. J Psychosom Res 2006, 61:783-789.
Strik JJ, Denollet J, Lousberg R, Honig A: Comparing symptoms of
depression and anxiety as predictors of cardiac events and
increased health care consumption after myocardial infarction. J Am Coll Cardiol 2003, 42:1801-1807.
Frasure-Smith N, Lesperance F, Talajic M: The impact of negative
emotions on prognosis following myocardial infarction: is it
more than depression? Health Psychol 1995, 14:388-398.
Fauerbach JA, Bush DE, Thombs BD, McCann UD, Fogel J, Ziegelstein
RC: Depression following acute myocardial infarction: a prospective relationship with ongoing health and function. Psychosomatics 2005, 46:355-361.
van Melle JP, de Jonge P, Ormel J, Crijns HJ, van Veldhuisen DJ, Honig
A, Schene AH, Berg MP van den, MIND-IT investigators: Relationship between left ventricular dysfunction and depression following myocardial infarction: data from the MIND-IT. Eur
Heart J 2005, 26:2650-2656.
Berkman LF, Blumenthal J, Burg M, Carney RM, Catellier D, Cowan
MJ, Czajkowski SM, DeBusk R, Hosking J, Jaffe A, Kaufmann PG,
Mitchell P, Norman J, Powell LH, Raczynski JM, Schneiderman N,
Enhancing Recovery in Coronary Heart Disease Patients Investigators
(ENRICHD): Effects of treating depression and low perceived
social support on clinical events after myocardial infarction:
the Enhancing Recovery in Coronary Heart Disease Patients
(ENRICHD) Randomized Trial. JAMA 2003, 289:3106-3116.
Glassman AH, O'Connor CM, Califf RM, Swedberg K, Schwartz P,
Bigger JT Jr, Krishnan KR, van Zyl LT, Swenson JR, Finkel MS, Landau
C, Shapiro PA, Pepine CJ, Mardekian J, Harrison WM, Barton D, Mclvor M, Sertraline Antidepressant Heart Attack Randomized Trial
(SADHEART) Group: Sertraline treatment of major depression in patients with acute MI or unstable angina. JAMA 2002,
288:701-709.
van Melle JP, de Jonge P, Honig A, Schene AH, Kuyper AM, Crijns HJ,
Schins A, Tulner D, Berg MP van den, Ormel J, MIND-IT investigators:
Effects of antidepressant treatment following myocardial
infarction. Br J Psychiatry 2007, 190:460-466.
Lesperance F, Frasure-Smith N, Koszycki D, Laliberte MA, Van Zyl
LT, Baker B, Swenson JR, Ghatavi K, Abramson BL, Dorian P, Guertin
MC, CREATE Investigators: Effects of citalopram and interpersonal psychotherapy on depression in patients with coronary
artery disease: the Canadian Cardiac Randomized Evaluation of Antidepressant and Psychotherapy Efficacy (CREATE) trial. JAMA 2007, 297:367-379.
Thombs BD, de Jonge P, Coyne JC, Whooley MA, Frasure-Smith N,
Mitchell AJ, Zuidersma M, Eze-Nliam C, Lima BB, Smith CG, Soderlund K, Ziegelstein RC: Depression screening and patient outcomes in cardiovascular care: a systematic review. JAMA
2008, 300:2161-2171.
Carney RM, Saunders RD, Freedland KE, Stein P, Rich MW, Jaffe AS:
Association of depression with reduced heart rate variability
in coronary artery disease. Am J Cardiol 1995, 76:562-564.
Carney RM, Freedland KE, Veith RC, Cryer PE, Skala JA, Lynch T, Jaffe
AS: Major depression, heart rate, and plasma norepinephrine
in patients with coronary heart disease. Biol Psychiatry 1999,
45:458-463.

http://www.trialsjournal.com/content/10/1/20

22.

23.

24.

25.

26.

27.

28.
29.

30.
31.

32.
33.

34.
35.

36.
37.
38.
39.

40.
41.
42.

Carney RM, Freedland KE, Stein PK, Skala JA, Hoffman P, Jaffe AS:
Change in heart rate and heart rate variability during treatment for depression in patients with coronary heart disease.
Psychosom Med 2000, 62:639-647.
Carney RM, Blumenthal JA, Stein PK, Watkins L, Catellier D, Berkman
LF, Czajkowski SM, O'Connor C, Stone PH, Freedland KE: Depression, heart rate variability, and acute myocardial infarction.
Circulation 2001, 104:2024-2028.
Carney RM, Blumenthal JA, Freedland KE, Stein PK, Howells WB,
Berkman LF, Watkins LL, Czajkowski SM, Hayano J, Domitrovich PP,
Jaffe AS: Low heart rate variability and the effect of depression on post-myocardial infarction mortality. Arch Intern Med
2005, 165:1486-1491.
Davidson J, Watkins L, Owens M, Krulewicz S, Connor K, Carpenter
D, Krishnan R, Nemeroff C: Effects of paroxetine and venlafaxine XR on heart rate variability in depression. J Clin Psychopharmacol 2005, 25:480-484.
Kuijpers PM, Hamulyak K, Strik JJ, Wellens HJ, Honig A: Betathromboglobulin and platelet factor 4 levels in post-myocardial infarction patients with major depression. Psychiatry Res
2002, 109:207-210.
Laghrissi-Thode F, Wagner WR, Pollock BG, Johnson PC, Finkel MS:
Elevated platelet factor 4 and beta-thromboglobulin plasma
levels in depressed patients with ischemic heart disease. Biol
Psychiatry 1997, 42:290-295.
Serebruany VL, O'Connor CM, Gurbel PA: Effect of selective
serotonin reuptake inhibitors on platelets in patients with
coronary artery disease. Am J Cardiol 2001, 87:1398-1400.
Serebruany VL, Gurbel PA, O'Connor CM: Platelet inhibition by
sertraline and N-desmethylsertraline: a possible missing link
between depression, coronary events, and mortality benefits
of selective serotonin reuptake inhibitors. Pharmacol Res 2001,
43:453-462.
Broadley AJ, Korszun A, Jones CJ, Frenneaux MP: Arterial
endothelial function is impaired in treated depression. Heart
2002, 88:521-523.
Sherwood A, Hinderliter AL, Watkins LL, Waugh RA, Blumenthal JA:
Impaired endothelial function in coronary heart disease
patients with depressive symptomatology. J Am Coll Cardiol
2005, 46:656-659.
Amin AA, Jones AM, Nugent K, Rumsfeld JS, Spertus JA: The prevalence of unrecognized depression in patients with acute coronary syndrome. Am Heart J 2006, 152:928-934.
Alpert JS, Thygesen K, Antman E, Bassand JP: Myocardial infarction
redefined – a consensus document of The Joint European
Society of Cardiology/American College of Cardiology Committee for the redefinition of myocardial infarction. J Am Coll
Cardiol 2000, 36:959-969.
Schedules for Clinical Assessment in Neuropsychiatry, Version 2.1. Århus
2000.
Spitzer RL, Williams JB, Kroenke K, Linzer M, deGruy FV III, Hahn SR,
Brody D, Johnson JG: Utility of a new procedure for diagnosing
mental disorders in primary care. The PRIME-MD 1000
study. JAMA 1994, 272:1749-1756.
Hamilton M: A rating scale for depression. J Neurol Neurosurg Psychiatry 1960, 23:56-62.
Hamilton M: The assessment of anxiety states by rating. Br J
Med Psychol 1959, 32:50-55.
Guy W: ECDEU Assessment Manual for Psychopharmacology: Publication ADM 76-338. Washington, DC, US Department of Health, Education and Welfare. 1976:218-222.
Lingjaerde O, Ahlfors UG, Bech P, Dencker SJ, Elgen K: The UKU
side effect rating scale. A new comprehensive rating scale for
psychotropic drugs and a cross-sectional study of side effects
in neuroleptic-treated patients. Acta Psychiatr Scand Suppl 1987,
334:1-100.
Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J: An inventory
for measuring depression. Arch Gen Psychiatry 1961, 4:561-571.
Olsen LR, Mortensen EL, Bech P: The SCL-90 and SCL-90R versions validated by item response models in a Danish community sample. Acta Psychiatr Scand 2004, 110:225-229.
Ware JE Jr, Sherbourne CD: The MOS 36-item short-form
health survey (SF-36). I. Conceptual framework and item
selection. Med Care 1992, 30:473-483.

Page 8 of 9
(page number not for citation purposes)

Trials 2009, 10:20

43.
44.
45.
46.
47.
48.

49.

50.

51.
52.

53.
54.

55.

56.
57.
58.
59.

60.
61.

62.

Enhancing recovery in coronary heart disease patients
(ENRICHD): study design and methods. The ENRICHD
investigators. Am Heart J 2000, 139:1-9.
Murdoch D, Keam SJ: Escitalopram: a review of its use in the
management of major depressive disorder. Drugs 2005,
65:2379-2404.
Bech P O, et al.: Scales of Assessment of Diagnosis and Severity
of Mental Disorders.
Acta Psychiatr Scand Suppl 1993,
87(s372):3-83.
Lesperance F, Frasure-Smith N, Talajic M: Major depression
before and after myocardial infarction: its nature and consequences. Psychosom Med 1996, 58:99-110.
Blier P, Keller MB, Pollack MH, Thase ME, Zajecka JM, Dunner DL:
Preventing recurrent depression: long-term treatment for
major depressive disorder. J Clin Psychiatry 2007, 68:e06.
Lustman PJ, Clouse RE, Nix BD, Freedland KE, Rubin EH, McGill JB,
Williams MM, Gelenberg AJ, Ciechanowski PS, Hirsch IB: Sertraline
for prevention of depression recurrence in diabetes mellitus:
a randomized, double-blind, placebo-controlled trial. Arch
Gen Psychiatry 2006, 63:521-529.
Strik JJ, Honig A, Lousberg R, Lousberg AH, Cheriex EC, TuynmanQua HG, Kuijpers PM, Wellens HJ, Van Praag HM: Efficacy and
safety of fluoxetine in the treatment of patients with major
depression after first myocardial infarction: findings from a
double-blind, placebo-controlled trial. Psychosom Med 2000,
62:783-789.
Rasmussen A, Lunde M, Poulsen DL, Sorensen K, Qvitzau S, Bech P:
A double-blind, placebo-controlled study of sertraline in the
prevention of depression in stroke patients. Psychosomatics
2003, 44:216-221.
Wade A, Despiegel N, Heldbo RE: Escitalopram in the long-term
treatment of major depressive disorder. Ann Clin Psychiatry
2006, 18:83-89.
Swenson JR, Doucette S, Fergusson D: Adverse cardiovascular
events in antidepressant trials involving high-risk patients: a
systematic review of randomized trials. Can J Psychiatry 2006,
51:923-929.
Markovitz JH, Shuster JL, Chitwood WS, May RS, Tolbert LC: Platelet activation in depression and effects of sertraline treatment: An open-label study. Am J Psychiatry 2000, 157:1006-1008.
Javors MA, Houston JP, Tekell JL, Brannan SK, Frazer A: Reduction
of platelet serotonin content in depressed patients treated
with either paroxetine or desipramine. Int J Neuropsychopharmacol 2000, 3:229-235.
Serebruany VL, Glassman AH, Malinin AI, Nemeroff CB, Musselman
DL, Van Zyl LT, Finkel MS, Krishnan KR, Gaffney M, Harrison W, Califf RM, O'Connor CM, Sertraline AntiDepressant Heart Attack Randomized Trial Study Group: Platelet/endothelial biomarkers in
depressed patients treated with the selective serotonin
reuptake inhibitor sertraline after acute coronary events:
the Sertraline AntiDepressant Heart Attack Randomized
Trial (SADHART) Platelet Substudy.
Circulation 2003,
108:939-944.
Maurer-Spurej E, Pittendreigh C, Solomons K: The influence of
selective serotonin reuptake inhibitors on human platelet
serotonin. Thromb Haemost 2004, 91:119-128.
Schlienger RG, Fischer LM, Jick H, Meier CR: Current use of selective serotonin reuptake inhibitors and risk of acute myocardial infarction. Drug Saf 2004, 27:1157-1165.
Sauer WH, Berlin JA, Kimmel SE: Effect of antidepressants and
their relative affinity for the serotonin transporter on the
risk of myocardial infarction. Circulation 2003, 108:32-36.
Ziegelstein RC, Meuchel J, Kim TJ, Latif M, Alvarez W, Dasgupta N,
Thombs BD: Selective serotonin reuptake inhibitor use by
patients with acute coronary syndromes. Am J Med 2007,
120:525-530.
Belcher PR, Drake-Holland AJ, Noble MIM: Serotonin Reuptake
Inhibitors and Cardiovascular Disease. Vascular Disease Prevention 2005, 2:67-76.
Meijer WE, Heerdink ER, Nolen WA, Herings RM, Leufkens HG,
Egberts AC: Association of risk of abnormal bleeding with
degree of serotonin reuptake inhibition by antidepressants.
Arch Intern Med 2004, 164:2367-2370.
de Abajo FJ, Rodriguez LA, Montero D: Association between
selective serotonin reuptake inhibitors and upper gastroin-

http://www.trialsjournal.com/content/10/1/20

63.

64.

65.

66.

67.

68.

testinal bleeding: population based case-control study. BMJ
1999, 319:1106-1109.
Wessinger S, Kaplan M, Choi L, Williams M, Lau C, Sharp L, Crowell
MD, Keshavarzian A, Jones MP: Increased use of selective serotonin reuptake inhibitors in patients admitted with gastrointestinal haemorrhage: a multicentre retrospective analysis.
Aliment Pharmacol Ther 2006, 23:937-944.
Dalton SO, Johansen C, Mellemkjaer L, Norgard B, Sorensen HT,
Olsen JH: Use of selective serotonin reuptake inhibitors and
risk of upper gastrointestinal tract bleeding: a populationbased cohort study. Arch Intern Med 2003, 163:59-64.
Tata LJ, Fortun PJ, Hubbard RB, Smeeth L, Hawkey CJ, Smith CJ,
Whitaker HJ, Farrington CP, Card TR, West J: Does concurrent
prescription of selective serotonin reuptake inhibitors and
non-steroidal anti-inflammatory drugs substantially increase
the risk of upper gastrointestinal bleeding? Aliment Pharmacol
Ther 2005, 22:175-181.
McFarlane A, Kamath MV, Fallen EL, Malcolm V, Cherian F, Norman
G: Effect of sertraline on the recovery rate of cardiac autonomic function in depressed patients after acute myocardial
infarction. Am Heart J 2001, 142:617-623.
Dickens CM, McGowan L, Percival C, Tomenson B, Cotter L,
Heagerty A, Creed FH: Contribution of depression and anxiety
to impaired health-related quality of life following first myocardial infarction. Br J Psychiatry 2006, 189:367-372.
Konsensusrapport. Akut koronart syndrom. Retningslinjer
for diagnostik og behandling. København, Dansk Cardiologisk
Selskab; 2004.

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 9 of 9
(page number not for citation purposes)

